Objective: A causal relationship between removal of circumflex iliac nodes distal to the external iliac nodes (CINDEIN) and lower leg edema has been recently suggested. The aim of this study was to elucidate the incidence of CINDEIN metastasis in cervical cancer. Methods: A retrospective chart review was carried out for 531 patients with cervical cancer who underwent lymph node dissection between 1993 and 2014. CINDEIN metastasis was pathologically identified by microscopic investigation. After 2007, sentinel lymph node biopsy was performed selectively in patients with non-bulky cervical cancer. The sentinel node was identified using 99m Tc-phytate and by scanning the pelvic cavity with a γ probe. Results: Two hundred and ninety-seven patients (55.9%) underwent CINDEIN dissection and 234 (44.1%) did not. The percentage of International Federation of Gynecology and Obstetrics stage IIb to IV (42.4% vs. 23.5%, p<0.001) was significantly higher in patients who underwent CINDEIN dissection than those who did not. CINDEIN metastasis was identified in 1.9% overall and in 3.4% of patients who underwent CINDEIN dissection. For patients with stage Ia to IIa disease, CINDEIN metastasis was identified in 0.6% overall and in 1.2% of patients who underwent CINDEIN dissection. Of 115 patients with sentinel node mapping, only one (0.9%) had CINDEIN detected as a sentinel node. In this case, the other three lymph nodes were concurrently detected as sentinel lymph nodes. Conclusion: CINDEIN dissection can be eliminated in patients with stage Ia to IIa disease. CINDEIN might not be regional lymph nodes in cervical cancer.
INTRODUCTION
Uterine cervical cancer is the third most commonly diagnosed cancer among women worldwide. Cervical cancer is the fourth leading cause of death from cancer, accounting for 8% (275,100) of total cancer deaths among women in 2008 [1] . In the United States, an estimated 12,900 new cases are expected to be diagnosed and 4,100 are expected to die of cervical cancer in 2015 [2] . Radical hysterectomy with pelvic lymphadenectomy is the preferred treatment for International Federation of Gynecology and Obstetrics (FIGO) stage Ia2, Ib, and IIa lesions [3] and conventional pelvic lymphadenectomy includes removal of the circumflex iliac nodes distal to the external iliac nodes (CINDEIN). CINDEIN are also called circumflex iliac nodes [4] , distal external iliac lymph nodes [5] , suprafemoral nodes [6] , and suprainguinal nodes [7] .
Lower leg lymphedema is the most frequent complication after pelvic lymphadenectomy [8, 9] . Lymphedema is a chronic generally incurable ailment that requires life-long care and attention, along with psychological support [10] . The median age at diagnosis of cervical cancer is 49 years [11] , which means that the remaining lifespan of such young women is much longer than those with other malignancies. In 2007, Abu-Rustum and Barakat [4] suggested a causal relationship between CINDEIN dissection and lower leg lymphedema.
Clinical significance of CINDEIN dissection should be reviewed from the following two points at least: (1) incidence of CINDEIN metastasis and (2) incidence of CINDEIN identified as sentinel lymph nodes. In this study, we investigate these incidences and propose a novel template of pelvic lymph node dissection (PLND) with significant reduction in leg edema.
MATERIALS AND METHODS

Patients
A total of 1,027 patients with cervical cancer were treated in the Division of Gynecologic Oncology, Hokkaido Cancer Center, Japan from January 1993 to December 2014. Five hundred and thirty-five patients underwent surgical treatment with PLND but medical records concerning lymph node site were missing in four patients. Finally, 531 patients were included in this study.
Surgery
The patients underwent radical hysterectomy, radical trachelectomy or less radical surgery and lymph node dissection. Lymph node dissection included PLND and para-aortic lymph node dissection. Nine pelvic lymph node sites were classified: CINDEIN, external iliac nodes (EIN), circumflex iliac nodes to distal obturator nodes (CINDON), internal iliac nodes (IIN), obturator nodes (ON), cardinal ligament nodes (CLN), sacral nodes (SN), parametrial nodes (PN), and common iliac nodes (CIN).
The definitions of each site are as follows: EIN are located outside a lateral iliac artery and below the level of bifurcation of the common iliac artery. CINDEIN are the most distal EIN. IIN are located on the anterior side of a medial iliac artery below the level of bifurcation of the common iliac artery, between both iliac arteries, and ON are located on the anterior side of an obturator nerve and under the IIN. CINDON are the most distal ON, being located below 3/9 http://doi.org/10.3802/jgo.2016.27.e42 http://ejgo.org
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an anonymous vein. CLN are located on the posterior side of an obturator nerve and usually might be called deep ON or inferior gluteal nodes. SN are located inside medial iliac artery and might be called hypogastric nodes. PN are located along the uterine artery or uterine vein. CIN are located between the level of bifurcation of the common iliac artery and the level of bifurcation of the aorta. They include lymph nodes in the presacral area. Fig. 1 shows the locations of the lymph node sites defined above. During the study period, an aspect of the management of cervical cancer shifted at our institution, with the transitional period happening around 2007. Before 2007, PLND included removal of CINDEIN. After this time, the institutional preference gradually started to eliminate CINDEIN dissection from routine PLND because a causal relationship between CINDEIN dissection and lower leg lymphedema had been suggested [4] . injected into the subepithelial area of the uterine cervix at the four quadrants: 0, 3, 6, and 9 o'clock positions. Four hours later, lymphoscintigraphy was performed to confirm sentinel node detection. If bilateral clear imaging was not available, blue dye (patent blue) was injected into the cervix during surgery. Intraoperatively, sentinel lymph nodes were scanned with a γ probe (Navigator GPS, Furuno Electric Co. Ltd., Nishinomiya, Japan) and nodes with more than 10-fold counts above the background were identified. Table 3 shows the incidence of lymph node metastasis according to nodal sites. CINDEIN metastasis was observed in 1.9% of patients included in this study and in 3.4% of patients who had CINDEIN pathologically examined. While CINDEIN metastasis was observed in five (5.6%) of 90 patients who received neoadjuvant chemotherapy, it was observed in only five (1.1%) of 441 patients who did not. As for patients with stage Ia to IIa disease, CINDEIN metastasis was observed in 0.6% overall and in 1.2% of patients who had CINDEIN pathologically examined. Table 4 shows clinical characteristics of 10 patients who had CINDEIN metastasis. Nine (90%) had FIGO stage II to IV disease. Five (50%) received neoadjuvant chemotherapy and eight (80%) had positive parametrial involvement. Nine (90%) had multiple lymph node metastases and only one (10%) had single lymph node metastasis. Table 5 shows the results of sentinel lymph node mapping. Detection rate of sentinel nodes on the right or left side (at least unilateral) was 87.0%. Bilaterally positive detection was available in 70.4% of cases. The most frequent type of sentinel lymph nodes detected was ON; 52.2% (left side) and 54.8% (right side) were detected in patients with sentinel lymph node navigation. The second most frequent site was IIN. Only one case (0.9%) had CINDEIN detected as a sentinel lymph node. However, the other lymph nodes, including ON, CLN, and PN, were concurrently detected as sentinel lymph nodes. After postoperative pathological examination in this case, we found that maximum tumor size was 44 mm and parametrial involvement was positive but lymph node metastasis was negative. antigen; CIN, common iliac node; CINDEIN, circumflex iliac nodes distal to the external iliac node; CINDON, circumflex iliac nodes to distal obturator node; CLN, cardinal ligament node; DID, died of intermittent disease; DOD, died of disease; EIN, external iliac node; IIN, internal iliac node; LN, lymph node; NA, not available; NAC, neoadjuvant chemotherapy; NED, no evidence of disease; ON, obturator node; OS, overall survival; PAN, para-aortic node; SCC, squamous cell carcinoma; SN, sacral node. 
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DISCUSSION
CINDEIN dissection has been conventionally performed as a part of the whole procedure of pelvic lymphadenectomy. However, lymphadenectomy should be tailored to maximize its therapeutic effect and minimize its adverse effects. CINDEIN dissection should be reviewed based on the following three points.
First, CINDEIN dissection might be closely associated with postoperative complications. Since it was suggested that CINDEIN dissection is a plausible etiology of lower leg lymphedema [4] , the causal relationship between removal of CINDEIN and lower leg lymphedema was confirmed in cervical cancer [6] , endometrial cancer [12, 13] , and gynecological malignancies [14, 15] . We previously reported a sharp decline in the occurrence of lower leg edema after the introduction of CINDEIN-sparing lymphadenectomy into our routine practice. While lymphadenectomy including CINDEIN dissection resulted in >30% occurrence of lower leg edema, CINDEIN-sparing full lymphadenectomy could keep the occurrence of lower leg edema under 10% [13] . CINDEIN are the first intrapelvic lymph nodes that mainly drain lymphatic fluid from the leg. The location of CINDEIN is the most specific among other pelvic lymph nodes, which may explain the increased occurrence of lower leg lymphedema when CINDEIN are removed.
Second, the metastatic rate of CINDEIN is low. Previous studies showed that the percentage of CINDEIN metastasis was 0% to 2.6% in patients with FIGO stage up to IIb [16, 17] , and 4.0% to 10.1% in patients with pN1 disease [5, 7, 17] . In our study, the percentage of CINDEIN metastasis was 1.9% in all patients and 3.4% in patients who underwent removal of CINDEIN. As for patients with FIGO stage Ia to IIa disease, the percentage of CINDEIN metastasis was 0.6% in all patients and 1.2% in patients who underwent removal of CINDEIN. It should be noted that the rate of patients who had unfavorable prognostic factors was significantly higher in patients who underwent CINDEIN dissection than those who did not. If all patients underwent removal of CINDEIN, actual rate of CINDEIN metastasis would not have exceeded 3% in all patients included in our study and 1% in patients with stage Ia to IIa disease. Ninety percent of patients with CINDEIN metastasis had multiple lymph node metastases and 80% had positive parametrial involvement. Yin et al. [17] showed that CINDEIN metastases were strongly correlated with metastases of the obturator, external iliac, and IIN [17] . They found that 94% of patients with CINDEIN metastasis were associated with multiple sites of pelvic lymph node metastases, which was compatible with our results. The origin of CINDEIN metastases might not be direct metastases from primary tumor in the cervix, but indirect metastases through regional lymph nodes including the obturator, external iliac, and IIN.
Third, CINDEIN might not be regional lymph nodes in cervical cancer. Several studies reported that CINDEIN are seldom identified as sentinel lymph nodes in cervical cancer [18] [19] [20] [21] . Ouldamer et al. [21] conducted a meta-analysis to determine the frequency of unusual localizations of sentinel lymph nodes in patients with early cervical cancer. In their study, a total of 3,012 sentinel lymph nodes from 1,301 patients were examined. Of these nodes, 83.7% were found in classic areas of the pelvis (i.e., obturator, external iliac, and internal iliac), 6.6% in the common iliac area, 4.3% in the parametrial area, 2.0% in the para-aortic area, 1.3% in the presacral area, 0.2% in the hypogastric area, 0.07% in the inguinal area, and 0.07% in the cardinal ligament (inferior gluteal) area. In this study, only one case (0.9%) had
